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they are : (1.) The vegetation of the Florida Keys is largely 
West Indian. (2.) The mammals are entirely North American, 
and no species common to Florida and West Indies, except per- 
haps some bats and the manatee, 1 which are not properly at- 
tached to the land. (3.) Reptiles and batrachia, North Amer- 
ican with only one exception. The Cuban crocodile, lately dis- 
covered in South Florida, is never found on the keys. (4.) Land 
shells are about equally divided, with a slight preponderance of 
West Indian species. 

On the whole, therefore, this small region is well entitled to be 
called a curious instance of intermingling of faunas, and worthy 
of being carefully studied in all its details, aside from the great 
interest it presents to the naturalist in its marine fauna and 
flora, and to the geologist as a working model of many of the 
agencies by which a large proportion of the sedimentary rocks 
have been formed. 



A PROVISIONAL HYPOTHESIS OF PANGENESIS. 2 

BY W. K. BROOKS. 

THE value of Darwin's Provisional Hypothesis of Pangenesis, 
as a legitimate attempt at a scientific interpretation of the 
facts of reproduction, is so evident that no apology for endeavor- 
ing to discuss the subject is necessary. I venture then to call 
attention to the following attempt to combine the hypotheses of 
Owen, Spencer, and Darwin in such a way as to escape the ob- 
jections to which each is in itself liable, and at the same time to 
retain all that renders them valuable. 

All characteristics which are fully established as peculiarities 
of the species are transmitted through the various forms of 
asexual reproduction, as well as by the ovum, which has in itself 
the power to develop, when excited by a proper stimulus which 
may or may not be the effect of impregnation, into a new in- 
dividual of the parent form. 

New characteristics, on the contrary, are transmitted through 
the agency of gemmules, which are thrown off by the cells impli- 
cated in the variation. These gemmules have not, like the ovum, 
power to develop into a new individual, but reproduce under 

1 The comparatively abundant fragments of manatee bones found by me in dredg- 
ing off the Florida coast seem to indicate former migrations of that animal between 
Cuba and Florida. I believe it is not known now to leave the shores. 

2 Abstract of a paper read at the Buffalo meeting of the American Association for 
the Advancement of Science, August 23, 1876. 
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proper conditions the cell which formed them. They ai'e stored 
up by the male gland and enter into its excretion, the seminal 
fluid, and are thus transmitted to the egg by impregnation. 
Since the body of the female is variable, like that of the male, 
some of the cells will occasionally form gemmules ; some of these 
may be carried with the fluids of the body to the ovary, and thus 
gain access to an ovarian egg ; but the female differs from the 
male in having no specialized organ for the aggregation and trans- 
mission of gemmules. 

In this form the hypothesis demands only a very limited num- 
ber of gemmules at any given time, since only those cells which 
are undergoing modification give rise to gemmules. We thus 
escape nearly all the difficulty of the Darwinian form of the 
hypothesis. We are also able to answer the objection raised by 
Galton, for the presence of great numbers of gemmules in the 
blood at any given time is not to be expected, and the testis and 
seminal receptacle are the only organs which normally contain 
any considerable number of them from the various parts of the 
body. 

According to the new view we are to regard the male element 
as the originating and the female as the pei*petuating factor in 
the reproductive process. The female is conservative, the male 
progressive. Adherence to type is brought about through the 
female, and adaptation to conditions through the male. 

I will now give a more extended account of the manner in 
which gemmules are produced. An adult animal or plant is 
composed of cells which must be regarded as morphological indi- 
viduals, for they exhibit all the properties which characterize 
an organism. They absorb nutriment, grow, give rise to formed 
material, and multiply asexually. These properties they can be 
proved to possess ; we assume that they also have the power to 
give rise to eggs, or, to use Darwin's word, to gemmules capable 
of developing into similar cells. Assuming that this power, 
homologous with that of independent organisms, exists, let us see 
whether we can learn from the study of independent organisms 
the conditions under which it may be expected to manifest itself. 
We know that among animals and plants growth, development, 
and multiplication are so related that each can go on only at the 
expense of the others, and that anything which tends to check 
growth or development favors multiplication ; we know too, that 
asexual and sexual multiplication are related in the same way. 
If the constituent cells of an organism are organisms in them- 
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selves, we should expect them to conform to the same laws. Most 
of the cells of the body are at any given time very perfectly 
adapted to the conditions under which they are placed, that is, 
such an adjustment has been brought about during the process 
of evolution of the organism, as to place each cell under such 
relations to its environment as are most favorable to the perform- 
ance of its function in the body. This state of things will last 
until some unfavorable change takes place in the environment, 
either external or internal to the body. The adjustment be- 
tween the cell thus affected and its conditions will of course be 
disturbed by the change, and if this change is great enough to 
check the performance of its normal functions, but not suffi- 
ciently great to destroy life, the cell will, after the analogy of 
other organisms, give birth to gemmules. As these gemmules 
when transmitted to the next generation are supposed to give 
rise to variation's, we have a simple and consistent explanation of 
what is without doubt the greatest difficulty of the theory of 
natural selection : how, among the countless numbers of possible 
variations, a given cell ever happens to vary at the time change 
is needed. This explanation is all the more satisfactory since it 
simply embraces the unicellular organisms which compose the 
body under laws which are well established as applied to inde- 
pendent organisms. We can also understand why variations do 
not usually make their appearance in the individuals upon which 
the new conditions are first brought to bear, but in succeeding 
generations ; for the new conditions do not result in direct varia- 
tion, but in the production of gemmules which are transmitted 
to the next generation. It may perhaps be asked why a cell 
produced from a gemmule should be more variable than one pro- 
duced by division. A cell formed by division commences its 
existence as a fully formed cell, but a gemmule has the absorp- 
tion of food and the building of a body still before it, and it will 
therefore be more susceptible to external conditions, just as a 
house in process of construction is more easily altered than one 
which is finished. 

If our assumption that newly acquired characteristics are 
transmitted by the male and those of long standing by the fe- 
male is correct, the phenomena of crossing should furnish us with 
a test of the hypothesis. According to the theory of evolution, 
animals of allied species and varieties are the descendants of a 
common ancestor, and those characteristics which they have in 
common are due to this community of descent and are of long 
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standing, while those peculiarities which distinguish them from 
each other are in most cases of later origin. If, then, we make 
a reciprocal cross, that is, if we select two allied species or varie- 
ties and cross the male of one with the female of the other, and 
then reverse the process, using the female of the first and the 
male of the second, we should expect in most cases to find a dif- 
ference in the offspring. Where the male of species A is crossed 
with the female of species B, we should expect the offspring to 
inherit from its mother the characteristics common to both par- 
ents, and from the father some of the distinctive marks of the 
species or variety A. In the second case we should expect it to 
unite some of the features of the form B to those peculiar to the 
genus. To take a special case ; if we cross a stallion with a 
female ass we should expect, according to our hypothesis, to find 
that the offspring exhibited the characteristics of the Equidae, to- 
gether with some of the distinctive features of the horse, while 
we should expect to find that the offspring of the jackass and the 
mare united some of the specific features of the ass to those com- 
mon to both parents. It is needless to say that this experiment 
has been tried thousands of times with a uniform result which 
agrees perfectly with the demands of our hypothesis. In some 
cases the result of reciprocal crosses seems to directly oppose our 
conclusions, but the difficulty is in many instances only appar- 
ent. A species sometimes differs from its allies, not in having 
acquired new characteristics, but by reversion or arrest, and such 
a species will transmit its distinctive features through the female 
rather than through the male. Thus the Niata cattle, which 
seem to be a reversion to an extinct form, are more prepotent 
over other varieties through the female than through the male. 



TRACES OF A VOICE IN FISHES. 

BY CHARLES C. ABBOTT, M. D. 

TF speech be but the means of communicating emotions or in- 
-*- tentions to other beings, even invertebrate animals possess 
faculties of the same nature. We see insects, such as ants, 
which live in so-called communities, carrying oub elaborately 
preconcerted warlike undertakings and attacks. A beetle which 
in rolling the ball of dung inclosing its egg has allowed it to 
slip into a hole from which it is unable to extricate it, flies 
away, to return in a short time with a number of assistants suffi- 



